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T h e E x p e r i m e n t Station 
Univers i ty of Nebraska College of Agr i cu l ture 
W . V . L a m b e r t , Director , L i n c o l n , Nebraska 
Department of A g r i c u l t u r a l E n g i n e e r i n g 
Dates of test: October 20 to November 1 , 1951 . 
Manufacturer : M I N N E A P O L I S - M O L I N E C O M -
P A N Y , M I N N E A P O L I S , M I N N E S O T A 
Manufacturer 's ra t ing : Not rated. 
B E L T H O R S E P O W E R T E S T S 
Crank Fuel Consumption Water Temp Deg F Barometer 
Hp shaft 
speed 
rpm 
Gal 
per hour 
Hp-hr 
per gal 
L b per 
hp-hour 
used 
gal 
per hour 
Cooling 
med 
Air 
inches of 
mercury 
T E S T B — 1 0 0 % M A X I M U M L O A D — T W O H O U R S 
27.00 1501 2.804 0.36 0.652 0.00 181 57 1 28.980 
T E S T C — O P E R A T I N G M A X I M U M L O A D — O N E H O U R 
25.02 1500 2.573 10.07 0.605 0.00 176 52 1 29.040 
T E S T D — R A T E D L O A D — O N E H O U R 
23.81 1502 2.524 9.43 0.646 0.00 173 51 1 29.040 
T E S T E — V A R Y I N G L O A D — T W O H O U R S (20 minute runs ; last l ine average) 
23.80 1504 2.534 9.43 0.647 173 51 1 
2.16 1605 1.274 1.70 3.597 156 52 1 
12.44 1566 1.835 6.78 0.900 164 51 1 
25.59 1448 2.524 10.14 0.601 178 52 1 
6.33 1584 1.406 4.23 1.441 160 53 1 
18.17 1520 2.145 8.47 0.720 160 52 ! 
14.76 1539 1.068 7.50 0.813 0.00 167 52 ! 20.050 
D R A W B A R H O R S E P O W E R T E S T S 
Draw Speed Crank 
Slip 
of 
Fuel Consumption Water 
used 
Temp Deg F 
Barometer 
Hp bar 
pull 
lb 
miles 
per 
hr 
shaft 
speed 
rpm 
drive 
wbeels 
% 
Gal 
per 
hour 
Hp-hr 
per 
gal 
L b 
per 
hp-hr 
gal 
per 
hour 
Cool-
ing 
med 
Air 
inches of 
mercury 
T E S T F — 1 0 0 % M A X I M U M L O A D — 3 r d G E A R 
23.00 2048 4.38 1499 6.65 N o t R c c o n l e d - 170 36 29.100 
T E S T G — O P E R A T I N G M A X I M U M L O A D 
16.14 2801 2.16 1503 1 16.05 N o t R 'Corded— 175 75 28.920 
21.06 2336 3.38 1502 7.55 Not R c c o r d c d - 168 36 1 29.100 
22.35 1007 4.40 1 1490 6.19 Not R e c o r d c d - 169 35 29.100 
20.21 585 12.06 1500 2.62 N o t R c c o r d c d - 175 1 67 28.010 
T E S T H — R A T E D L O A D — T E N H O U R S — 3rd G E A R 
18.29 1550 4.43 1500 5.55 2.301 7.05 1 0.767 1 0.00 172 48 1 28.810 
T E S T J — O P E R A T I N G M A X I M U M L O A D — 3 r d G E A R 
21.00 1863 4.23 1503 10.18 Not R e c o r d c d - 169 38 29.070 
N E B R A S K A T R A C T O R T E S T N O . 468 
M I N N E A P O L I S - M O L I N E R 
F U E L , O I L and T I M E Gasoline octane N o A S T M 
76 Research 82 ( ra t ing taken f rom oi l company's 
typical inspection d a t a ) ; weight per gallon 6.098 lb 
O i l S A E 30 ; to motor 1.607 ga l ; drained f rom mo-
tor 1.567 gal T o t a l t ime motor was operated 48 
hours . 
C H A S S I S T y p e tricycle Serial N o 00103973 T r e a d 
w i d t h rear 5 2 " to 8 8 " front 8 " and 1 3 1 4 " W h e e l 
Base 7 6 " H y d r a u l i c control system direct engine 
drive Advert ised speeds m p h first 2.6 second 3.6 
third 4.7 fourth 13.2 reverse 2.0 Belt pulley diani 
1 2 ' 4 " face 6 " r p m 1000 Belt speed 3210 fpm 
C l u t c h single plate over center operated by hand 
lever Seat jiresscd steel seat on coil spring w i t h hy-
draul ic snubber Brakes dual disc brakes operated by 
loot pedals on lelt side E q u a l i z e d by foot action 
onl\ Power take-off standard type. 
E N G I N E M a k e Minnea|)olis-Molinc C o . T y p e n 
cylinder vertical Serial N o 01705445 C r a n k s h a f t 
mounted lengthwise H e a d horizontal valves L u b r i c a -
tion pressure Bore and Stroke 3 ' « " x 4 " Rated r p m 
1500 Compression ratio 6.1 to 1 Displacement 165 
cu in Port Diameter Va lves inlet 1.250 exhaust 1.250 
Governor variable sjieed centrifugal Carburetor Size 
% " Igni t ion System battery and coil Start ing System 
6 volt battery A i r Cleaner oil washed wire mesh 
M u f f l e r was used O i l F i l t e r replaceable cartridge 
Cool ing medium temperature control thermostat. 
R E P A I R S A N D A D J U S T M E N T S No repairs or 
adiustments. 
R E M A R K S A l l test results were determined f rom 
ohserved data and wi thout al lowances, additions or 
deductions. Tests B and F were made w i t h carbu-
retor set for 1 0 0 % m a x i m u m belt horsepower and 
data from these tests were used in determining the 
horsepower to be developed in tests D and H , re-
spectively. Tests C , 1), E , G , H 5t J were made wi th 
an operating setting of the carburetor (selected by 
the manufacturer) of 9 5 . 0 % of m a x i m u m belt horse-
power . 
T I R E S , W H E E L S a n d W E I G H T 
Tests F , G & H T e s t J T e s t K 
Rear wheels 
T y p e Pressed steel Pressed steel 
L i q u i d ballast 100 lb each None 
A d d e d cast i ron 563 lb each None s 
Rear tires 
N o . and size T w o 10-34 T w o 10-34 1 
Ply 4 4 
A i r pressure 14 lb 12 lb a 
F r o n t wheels 
T y p e Pressed steel Pressed steel -0 
tj 
V L i q u i d ballast None None 
Added cast i ron 58 lb each None 
bo 
tfj 
F r o n t tires 
N o . and size T w o 5.00-15 T w o 5.00-15 
P l v 4 4 
A i r pressure 28 lb 28 lb 
H e i g h t of drawbar 13'/2 inches 14 inches 
Static weight 
Rear end 3686 lb 2180 lb 
O 
Z 
F r o n t end 1170 lb 1054 lb 
T o t a l weight as tested 
w i t h operator 5036 lb 3414 lb 
H O R S E P O W E R S U M M A R Y 
D r a w -
bar Belt 
1 . Sea level (calculated) m a x i m u m 
Inrrsepowcr (based on 6 0 ° F and 
2 0 . 9 2 " H g ) 
2. Observed m a x i m u m horsepower 
(tests F & B ) 
3. Seventy-f ive per cent of calculated 
m i i x i n u i m drawbar h o r s e p o w e r 
and eighty-f ive per cent of calcu-
lated m a x i m u m belt horsepower 
( former ly A S A F . and S A E ratings) 
W e , the undersigned, certify that this is a true and 
correct rejiort of official tractor test N o . 468. 
L . F . L A R S E N 
Engineer i n Charge 
C . W . S M I T O 
F . D . Y U N G 
L . W . H U R L B U T 
Board of Tr a c tor 
T e s t Engineers 
24.00 27.80 
23.90 27.00 
18.00 23.71 
E X P L A N A T I O N O F T E S T R E P O R T 
T E S T A : The manufacturer's representative operates the 
tractor for a minimum of 12 hours, using light to heavy draw-
bar loads in each gear. Th is serves as a preliminary period for 
limber up, general observation and adjustments. No data are re-
corded during this preliminary run. 
B E L T H O R S E P O W E R T E S T S 
T E S T B: The throttle valve is held wide open and the 
belt load on the dynamometer is adjusted so that the engine 
is as near as practical to the rated speed recommended by the 
manufacturer. Carburetor, ignition timing and manifold ad-
justments are all set for maximum engine power. 
T E S T C : T h e manufacturer has an opportunity to select 
a more practical carburetor setting which may slightly lower 
the power output but give better fuel economy. As in test B , 
the throttle valve is held wide open and the load is adjusted 
to give the rated engine speed. Tests B and C may be the 
same, as in the case of a diesel engine where the manufacturer 
wants to use the same setting as in test B . T h e same setting 
is used for tests D , E , G , H , J and K . 
T E S T D : T h e throttle control lever is set so the governor 
wi l l maintain rated engine speed when rated load is applied. 
Rated load is 85% of 100% maximum, as obtained in test B , 
corrected to standard conditions. 
T E S T E : T h i s test serves to show how well the governor 
controls the engine speed when the following loads are ap-
plied: rated load, no load, '/2 load, maximum load at wide-open 
throttle, 14 load and % load. T h i s test also shows some signifi-
cant fuel consumption results for these loads. The average fuel 
consumption given for this test is quite significant. T h e average 
farm tractor is subjected to a varying load condition through-
out the year. 
D R A W B A R H O R S E P O W E R T E S T S 
In all drawbar tests the pull exerted by the tractor is trans-
mitted by a hydraulic pressure cylinder to a recording instru-
ment in the test car. A l l tests are made on the some dirt test 
course which is maintained by grading, sprinkling and rolling 
so that it remains very nearly the same throughout the season. 
The same tires, wheels and weights are used for all tests ex 
cept J and K . 
T E S T F : The tractor is operated in the gear designated by 
the manufacturer as rated gear (the gear recommended as most 
suitable for plowing). The carburetor is set as in test B . The 
throttle valve is held wide open and the drawbar load ad-
justed to maintain rated engine speed. Results of this test are 
used to determine the rated load for test H . 
T E S T G : T h e tractor is tested for maximum drawbar 
horsepower in each gear, using the more efficient carburetor 
setting as determined in test C . The throttle valve is held wide 
open and the load is applied so that the engine runs at rated 
engine speed. When operating in the lower gears the tractor 
often is unable to develop maximum horsepower because of 
excessive wheel slippage. Then the load is reduced until slip-
page approaches 16%. 
T E S T H : Th is test lasts 10 hours and is the only drawbar 
test where fuel consumption is measured. The load applied is 
75% of 100% maximum drawbar horsepower (test F ) cor-
rected to standard conditions. T h e throttle lever is set so that 
the governor gives rated engine speed. 
T E S T J: The tractor is operated in rated gear with all 
added weight removed. This test shows the effect of the re-
moval of added weight on the performance of the tractor. 
T E S T K : Similar to test J except that the smallest tires 
and lightest wheels recommended by the manufacturer are 
used. 
